Cd 
LU 

<= 

o 

Q_ 



< 

5 



^tST AVAILABLE COPY 

1/45 

FIG.1 



ENTIRE PULSE TIME WIDTH Wt 
4 ■ ► 



Wf 



Wb 



Pf 




Pbi (BIAS POWER) 



Pr (REPRODUCTION POWER) 



Pb 



TIME (t) 



FIG.2 



en 

LU 

o 

CL 

o 



ENTIRE PULSE TIME WIDTH Wt 
► 



Pf 




Pbi (BIAS POWER) 



Pr (REPRODUCTION POWER) 



Pb 



TIME (t) 



BEST AVAILABLE COPY 



2/45 



FIG.3 



ENTIRE PULSE TIME WIDTH Wt 
< ► 



en 

LU 

o 

Q_ 



< 



Pf 



Wf Wb 
+ ► 



Wmmmmmmmmm 



Pbi (BIAS POWER) 



Pr (REPRODUCTION POWER) 



Pb 



TIME (t) 



FIG.4 




■I «l 



en 
o 

GO 



3.00 
2.90 
2.80 
2.70 
2.60 
2.50 
2.40 
2.30 
2.20 
2.10 
2.00 



6 



3/45 

FIG.5 





-■- ENTIRE PULSE WIDTH 50 
ENTIRE PULSE WIDTH 40 ! 








CONSTANT POWER = 1.5mW 



NO CROSSTALK 



7 8 9 10 

RECORDING POWER Pf (mW) 



11 



12 



FIG.6 



en 

Q 

GO 



3.00 
2.90 
2.80 
2.70 
2.60 
2.50 
2.40 
2.30 
2.20 
2.10 
2.00 



6 



ENTIRE PULSE WIDTH 50 
ENTIRE PULSE WIDTH 40 
ENTIRE PULSE WIDTH 30 











CONSTANT POWER ~ 1.5mW 








NO CROSSTALK 


i I 





7 8 9 10 

RECORDING POWER Pb (mW) 



11 



12 



4/45 

FIG.7 



Cd 
Q 

CO 




8 9 10 11 

RECORDING POWER Pf (mW) 



FIG.8 




5.00 
4.50 
4.00 
3.50 
3.00 
2.50 
2.00 



0.2 



5/45 

FIG.9 



■ RECTANGULAR WAVE OF FIG.3 
TWO STEP WAVE OF FIG.2 



0.4 0.6 
Wt/Lt 



0.8 






1 J 


NO CROSSTALK 
i 1 



1.0 



5.00 
4.50 
4.00 

3.50 
3.00 
2.50 



2.00 
0.00 



FIG.10 



-■— RECTANGULAR WAVE OF FIG.3 
-A— TWO STEP WAVE OF FIG.2 




NO CROSSTALK 



0.50 



1.00 
Wg/L 



1.50 



2.00 



BEST AVAILABLE COPY 



6/45 

FIG.11 










NO CROSSTALK 


■ i 1 : 1 



0.0 2.0 4.0 6.0 8.0 10.0 



L/Dp 



FIG. 12 



PULSE WIDTH 50 




5.00 
4.80 
4.60 
4.40 
a 4.20 
§ 4.00 
3.80 
3.60 
3.40 
3.20 
3.00 



7/45 

FIG.13 



PULSE WIDTH 50 



NO CROSSTALK 



-5K *- 




8 9 10 11 

RECORDING POWER (mW) 



12 



en 
a 

CO 



4.0 
3.8 
3.6 
3.4 
3.2 
3.0 
2.8 
2.6 
2.4 
2.2 
2.0 



FIG.14 



ENTIRE PULSE WIDTH 60 
ENTIRE PULSE WIDTH 50 






NO CROSSTALK 




1 1 1 — 1 



0.2 0.4 0.6 

Wb/Wt RATIO 



0.8 



1.0 



8/45 



FIG.15 




BEST AVAILABLE COPY 



REFLECTION 
LAYER SIDE 



9/45 

FIG.17 

RECORDING PART 




SUBSTRATE 
SIDE 



FIG.18 




10/45 



FIG.19 



3.00 
2.80 
2.60 
2.40 
2.20 
2.00 
1.80 
1.60 
1.40 
1.20 
1.00 



RECORDING WITH 
WAVEFORM OF FIG.1 

RECORDING WITH 
WAVEFORM OF FIG.2 



RECORDING WITH 



WAVEFORM O 



F FIG.3 








CONSTANT POWER - 1.5mW 






NO CROSSTALK 


1 — 1 



6 7 8 

RECORDING POWER Pf (mW) 



10 



FIG.20 



3.0 
2.8 
2.6 
2.4 
2.2 1 
2.0 
1.8 
1.6 
1.4 
1.2 
1.0 




5.4mW 



6.8mW 



-6.5mW — 6.3mW 6.0mW 





-m- ENTIRE PULSE WIDTH 60 . 
-♦- ENTIRE PULSE WIDTH 50 








NO CROSSTALK 
i i 1— — * i ==L 



0.5 



1.5 

Pbi(mW) 



2.5 



11/45 



5.00 
4.50 
4.00 



Q 3.50 



3.00 



53 

en 

Q 

CO 



2.50 



2.00 



FIG.21 



-■-RECTANGULAR WAVE OF FIG.3 
^A-TWO STEP WAVE OF FIG.2 





NO CROSSTALK 



0.2 



0.4 0.6 
Wt/Lt 



0.8 



1.0 



FIG.22 



o 

CO 



5.00 
4.50 
4.00 
3.50 
3.00 
2.50 



2.00 
0.00 



■■-RECTANGULAR WAVE OF F1G.3 
^-TWO STEP WAVE OF FIG.2 






I 1 — 


NO CROSSTALK 

1 



0.50 



1.00 
Wg/L 



1.50 



2.00 



5.00 
4.50 
4.00 
3.50 

3.00 
2.50 



2.00 
0.0 



12/45 

FIG.23 



-■— RECTANGULAR WAVE OF FIG.3 
-*-TWO STEP WAVE OF FIG.2 




2.0 



NO CROSSTALK 



4.0 6.0 
L/Dp 



8.0 



10.0 



FIG.24 



4.20 
4.00 
3.80 
3.60 
3.40 

3.20 
3.00 



0.2 



0.4 0.6 
Pf(mW)/Pb(mW) 



0.8 







I I I 

-»-WITH CROSSTALK 
—♦—WITHOUT CROSSTALK 











































































1.0 



13/45 



en 

Q 



3.0 
2.8 
2.6 
2.4 
2.2 
2.0 
1.8 
1.6 
1.4 
1.2 
1.0 



0.2 



FIG.25 




ENTIRE PULSE WIDTH 60 
ENTIRE PULSE WIDTH 50 



NO CROSSTALK 



0.4 0.6 
Wb/Wt RATIO 



0.8 



1.0 



FIG.26 



BASIC CELL WIDTH 



RECORDING 



ML7 




^SSST ru~Lr T^^rrnjJTJ^riTiTi|jT_n^ 

ML0 
ML1 
ML2 



BIST AVAILABLE COPY 



14/45 

FIG.27 



12-Mar-02 
8:01:00 

fl 

50 ns 
100mV 

' — 1319 swps 



50 ns 

D 1 

2 2 

3 1 

4 5 



LeCrov 






i i 
i 1 


















i : 

.... \ ... 

i 1 













V 50Q 

V DC 

V 50Q 

V AC 



315 ns 



-t?ft- 



1 DC 154mV 
430.0 nsSpv* 



PERSIST 
JPersistence-^ 



Persistence 
Setup 




500 MS/s 
□ AUTO 



FIG.28 



01 

a 

00 



4.00 
3.80 
3.60 
3.40 
3.20 
3.00 
2.80 
2.60 
2.40 
2.20 
2.00 



6 













-■-RECORDING WITH WAVEFORM OF FIG.1 
-•-RECORDING WITH WAVEFORM OF FIG.2 
— RFfiORDING WITH WAVEFORM OF FIG.3 




















CONSTANT POWER = 1.5mW 




1 1 


NO CROSSTALK 



7 8 9 10 

RECORDING POWER Pf (mW) 



11 



12 



15/45 

FIG.29 



4.00 
3.80 
3.60 
3.40 
3.20 
3.00 
2.80 
2.60 
2.40 
2.20 
2.00 



RECORDING WITH WAVEFORM OF FIG.1 
RECORDING WITH WAVEFORM OF FIG.2 
RECORDING WITH WAVEFORM OF FIG.3 



CONSTANT POWER = 1.5mW 



NO CROSSTALK 




5 6 7 8 

RECORDING POWER Pf (mW) 



9 



10 



FIG.30 



8.8mW75;6mW 




cr 

Q 

CO 



5.00 
4.50 
4.00 
3.50 
3.00 
2.50 
2.00 



0.2 



16/45 

FIG.31 












-M- PHTHALOCYANINE MEDIA 
TeO MEDIA 










1 1 


NO CROSSTALK 

i i 





0.4 0.6 
Wt/Lt 



0.8 



1.0 



5.00 
4.50 

~ 4.00 

•2- 

Q 3.50 

CO 

3.00 
2.50 



2.00 
0.00 



0.50 



FIG.32 




■m- PHTHALOCYANINE MEDIA 
-ak— TeO MEDIA 



NO CROSSTALK 



1.00 
Wg/L 



1.50 



2.00 



17/45 

FIG.33 





Pf(mW)/Pb(mW) (%) 



18/45 



cr 

Q 
CO 



4.0 

3.8 
3.6 
3.4 

3.2 
3.0 
2.8 
2.6 
2.4 
2.2 
2.0 



FIG.35 












-m- PHTHALOCYANINE MEDIA 
-m- TeO MEDIA 










NO CROSSTALK 
j i 





0.2 



0.4 0.6 
Wb/Wt RATIO 



0.8 



1.0 



FIG.36 



cr 
tu 

o 

Q. 



< 

5 



ENTIRE PULSE TIME WIDTH Wt 
m ► 



Pw 



Pr (REPRODUCTION POWER) 



LASER STOP PULSE 



TIME (t) 



19/45 

FIG.37 



ENTIRE PULSE TIME WIDTH Wt 
m ► 



en 

UJ 

O 
Q_ 



< 

5 
< 
tr 
cr 



Pw 



Pe (ERASE POWER) 



Pc (COOLING POWER) 



TIME (t) 



20/45 



00 
CO 

d 




21/45 




22/45 




23/45 

FIG.41 



( START ) 



ROTATE SPINDLE MOTOR 



SET SERVO ON 



401 
403 



407 



SET RECORDING POWER, 
RECORDING STRATEGY, ETC. 

E = 



-405 



RECORD TEST DATA TO TEST SPACE 

i 



409 ^ REPRODUCE TEST SPACE 



413 



411 



DETECT SIGNAL LEVEL OF 
REPRODUCTION SIGNAL FOR EACH CELL 



421 



ADJUST/CHANGE 
RECORDING 

POWER, 
RECORDING 
STRATEGY 



DETECT REPRODUC TION SIGNAL OF UNRECO RDED SPACE 
i 



CALCULATE REFERENCE VALUE 



415 



CALCULATE DIFFERENCE 6 BETWEEN MAXIMUM 
VALUE AND MINIMUM VALUE OF SIGNAL LEVEL 



417 



-419 



6 PREFERENCE VALUE?. 

/YEsT 



NO 



RECORD REFERENCE VALUE TO OPTICAL DISK 

I 



DETERMINE RECORDING POWER AND RECORDIN G STRATEG Y 

I 

-425 
-427 
-429 



423 



COMMAND POSITI ONING TO TARGET LOCATION 

I 



ALLOW RECORDING OF USER DATA 




24/45 

FIG.42 




25/45 

FIG.44A 



REPRODUCTION 
SIGNAL LEVEL 




T1 T2 T3 T4 T5 



FIG.44B 



REPRODUCTION 
SIGNAL LEVEL 




T1 T2 T3 T4 T5 




26/45 



FIG.45A 



A B CDEFGH I J 



REPRODUCTION 
SIGNAL LEVEL 




FIG.45B 



A B CDEFGH I J 



REPRODUCTION 
SIGNAL LEVEL 




FIG.46 



TRACK £ 




BEAM SPOT 



B 



27/45 

FIG.47A 



REPRODUCTION 
SIGNAL LEVEL 




FIG.47B 




REPRODUCTION 
SIGNAL LEVEL 




T1 T2 T3 



28/45 



FIG.48 



( START ) 
ROTATE SPINDLE MOt6r]^501 



SET SERVO ON 
+ 



SET RECORDING POWER, 
RECORDING STRATEGY, ETC. 



507 



1 



503 
-505 



RECORD TES T DATA TO TEST SPACE 
i 



509-^ REPRODUCE TEST SPACE 



511 



513 



DETECT SIGNAL LEVEL OF 
REPRODUCTION SIGNAL FOR EACH CELL 



525 



ADJUST/CHANGE 
RECORDING 

POWER, 
RECORDING 
STRATEGY 



CALCULATE AVERAGE VALUE m OF SIGNAL LEVELS 




NO 



DETECT REPRODUCTION SIGNAL OF UNRECO RDED SPACE 



CALCULATE REFERENCE VALUE 



519 



CALCULATE DIFFERENCE 6 BETWEEN MAXIMUM 
VALUE AND MINIMUM VALUE OF SIGNAL LEVEL 



521 



-523 



6 ^REFERENCE VALUE?. 

^y!s~ 



NO 



RECORD REFERENCE VALUE TO OPTICAL DISK 



DETERMINE RECORDING POWER AND RECORDING STRATEGY 

5 

529 
-531 
533 



527 



COMMAND POSITIONING TO TARGET LOCATION 



ALLOW RECORDING OF USER DATA 



RECORDING COMPLETE?, 
^YES 



535 



SET SERVO OFF 
31 



537 



( END ) 



29/45 



CO 

csl 



LO 
CM 



O 
"3" 



O O 

cr tr 

Ll_ U_ 



O 

cr 



ZD 01 

8 3 



d 

LL. 



cr 

LU 

h- 

00 

a 

LU 

cr 



LU S ZD 

lu I— cr 

I UJ " 

CO O 



CM 




30/45 



FIG.50 



LIGHT BEAM 




SUBSTRATE 

RECORDING LAYER 
HEAT INSULATION LAYER 

REFLECTION LAYER 



31/45 




MULTILEVELED 
DATA 



TRACK 



roj 



32/45 

FIG.52 

T7j 



ru 



roj 




CELL A CELL B CELL C CELL D 



FIG.53 



TRACK 



{ 



240nm 

< ■ H 



CELL A 



CELL B 



CELL C 



CELL D 



^ 240 /Jv 480 /fv 

CA CB CC 

(120) (360) (600) 



720 



POSITION 
(nm) 



33/45 

FIG.54 



MULTILEVELED 
DATA 

TRACK 



roj 


T7j 


ru 


roj 




CELL A 


CELL B 


CELL C 


CELL D 





EMISSION 
POWER 
(mW) 




TIME(ns) 



£8 

ii 

DC LU 
O Q. 

02 
LU LU 
DC \- 



EMISSION 
POWER 
(mW) 



34/45 

FIG.55 



800 
700 
600 
500 
400 
300 
200 
100 
0 



7.0 
4.0 

1.5 





j 


■ • 




<— Tm 






A 


j-4 

i d 










• 1 

• ■ 


i 








\ — H 


1 

Li : 






i 

ft 


i\ — 4 




CA 














* 




1 x. L. 




CB 

CC 








1 




0 50 

A 






100 


150 2C 
TIME (ns) 


10 

> 









TIME (ns) 



FIG.56 



TRACK 



CELL A 



EMISSION 
POWER 
(mW) 



CELL B 



CELL C 



CELL D 




TIME (ns) 



35/45 

FIG.57 




FIG.58A 



FIG.58B 



36/45 



FIG.59 



< LU 

-jq: 

11 

en uj 
oi 

OS 
LU LU 



EMISSION 
POWER 
(mW) 



800 
700 
600 

500 
400 
300 
200 
100 
0 





























4 










M 






LA 


r 


i 




\m ■ 






\ 




P 




\v 




. i 









150 200 
TIME (ns) 




Tm 



CA 

CB 



CC 



TIME (ns) 



37/45 



FIG.60 



ii 

OC LU 
O CL 

os 

LU LU 

tri- 



EMISSION 
POWER 
(mW) 




TIME (ns) 



FIG.61 



TRACK 



7.0 

EMISSION 5 o 
POWER 
(mW) 2.0 

0.5 



CELL A 



CELL B 



CELL C 



CELL D 



Hm Hm 
Hp1 X Hp1 v 



Hp2 




WL2 /\ 



41 J ^ 

61.8 \82.2 

72.0 115.4 



Hp2 



124.6 
120.0 



71.0 



119.0 



Pw 
Ph1 

Ph2 
Pr 



TIME (ns) 



38/45 

FIG.62 




3 



39/45 

FIG.63 



( START ) 



ROTATE SPINDLE MOTOR 



SET SERVO ON 



COMMAND POSITIONING 
TO TARGET LOCATION 



ALLOW RECORDING 
OF USER DATA 



1401 



1403 



1405 



1407 



1409 




SET SERVO OFF 



141.1 



( END ) 



40/45 



CD 

CO 

d 




LU 



< 

CO 

d 




LU 



41/45 



Q 

co 

d 




LU 




42/45 

FIG.65 



TRACK 



CELL A 



CELL B 



CELL C 



CELL D 



Hm 



Hm 



Pw 

EMISSION 
POWER Ph1 
(mW) 

Pr 











Hp1 

\ 




Hp1 



















TIME (ns) 



FIG.66 



TRACK £ 



Pw 

EMISSION 
POWER Ph1 
(mW) 

Pr 



CELL A 



CELL B 



CELL C 



CELL D 



Hm Hm 



Hp1 

\ 




Hp1 













TIME (ns) 



43/45 

FIG.67 



TRACK ( 


CELL A 


CELL B 


CELL C 


CELL D 




Pw 











EMISSION 
POWER Ph2 
(mW) Ph1 
Pr 



Hn1 Hp2 



Hp2 
Hp1 V 



TIME (ns) 



FIG.68 



TRACK £ 



Pw 

EMISSION 
POWER Ph2 
(mW) Ph1 
Pr 



CELL A 



CELL B 



CELL C 
Hm 



CELL D 



TIME (ns) 







Hp2 
Hp1 V 




">T 


















' : = -> 



44/45 

FIG.69 



EMISSION 
POWER Ph2 
(mW) phi 
Pr 



HP1 X 

31 



i 



Hp2 
Hp1 V 

3T 



TRACK ^ 


CELL A 


CELL B 


CELL C 


CELL D 




Pw 











TIME (ns) 



TRACK C 



FIG.70 



SHORTEST 
MARK 



^3 



Pw 



EMISSION 
POWER Ph1 
(mW) 

Pr 
0 



A 












Hp1 

\ 


> 













TIME (ns) 



TRACK £ 



EMISSION 
POWER 

(mW) 



Pw 



Ph1 

Pr 
0 



45/45 

FIG.71 



SHORTEST 
MARK 



4- 



1 




TIME (ns) 



TRACK £ 



FIG.72 



SHORTEST 
MARK 



1 



EMISSION 
POWER 
(mW) 



Pw 



Ph1 

Pr 
0 





U 




L 


Hp1 

\ 


















■ 



TIME (ns) 



